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Optimization Analysis of Scroll Compressor Profile for
Electric Air Conditioning

SUN Hanqing,SU Lin,ZHANG Xinxin, LI Kang, FANG Yidong
(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract ; In order to solve the problems of under-compression and high discharge temperature of the scroll compressor
used in new energy vehicle air conditioning under the heat pump conditions, the profile and geometric structure of the
scroll compressor applied to new energy vehicles were analyzed and the scroll profile was optimized to improve the
working characteristics of the scroll compressor under heat pump conditions. The scroll compressor profile was optimized
under the same geometric displacement, and the system performance of the two scroll compressors before and after
improvement were compared by theoretical calculation under different heat pump conditions. The results show that the
optimized scroll compressor can improve the under-compression of the heat pump and reduce the discharge temperature
by 10% to 25% . The heating coefficient of system performance increases by 15% through reducing the power
consumption and increasing the heat capacity. The optimization method achieves the purpose of energy saving.
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Figure 1  Scroll compressor profile parameters diagram
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Figure 2 Comparison of scroll compressor profiles
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Table 1  Comparison of scroll compressor type parameters
e ATE PG WTLE HMERRILR
B m r/mm IR a/rad JBff ¢,/rad
AL 2.25 2.8 0.71 15.55
tE 3.25 2.2 0.73 21.88
LR BER /mm 5FE P/mm BV = H/mm
AL 4.0 17.6 22.3
E 3.2 13.8 22.3

B3 Rk B R 2.25 49 0RA R SR
Figure 3 Scroll compressor with

vortex number of 2. 25

B4 wmaR R 3.25 49 RAE LA
Figure 4  Scroll compressor with

vortex number of 3.25
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Table 2 Comparison of structural parameters of

(4)

scroll compressors
WEE HEA ek A R NN BRER
¥m 0" /rad ZR/mm BlV/em’ Fite Ltbe, D/mm
2.25 6.44 4.84 35.78 1.54 1.61 96.92
3.25 6.44 3.69 35.78 2.52 2.79 103.76
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Figure 5 Cyclic pressure and enthalpy

diagram of system
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Table 3 Operating parameters of scroll compressors
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Figure 6 Comparison of heatingcapacity andpower

consumption under heat pump nominal conditions
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Figure 7 Comparison of heating capacity and
power consumption under cryogenic heat
pump nominal conditions
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Figure 8 Comparison of under-compression
consumption and unit power consumption

under heat pump nominal conditions
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Figure 9 Comparison of under-compression
consumption and unit power consumption under
cryogenic heat pump nominal conditions
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Figure 10 Comparison of C,, and discharge
temperature under heat pump nominal conditions
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Figure 11  Comparison of C., and discharge
temperature under cryogenic heat
pump nominal conditions
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Figure 12 Comparison of power consumption and
under-comp ression power consumption under

nominal refrigerating conditions
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Figure 13 Comparison of C.,, and discharge

temperature under nominal refrigerating conditions
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